Genetic variants of CSN3 and LGB genes and their effects on protein and milk components were studied in Holstein Friesian at small dairy farmers in Lembang District, West Java, Indonesia. Allelic variants were identified by PCR-RFLP technique using restriction enzymes of Pst I for the CSN3 gene and Hae III for the LGB gene.
Milk protein content in dairy cattle is basically controlled by two groups of major protein genes, namely casein and whey. Casein is the largest milk protein components (78 -82%) controlled by the only four casein genes. In regarding to physical structure, the four genes have a successive sequence of αs1-casein (αs1-CN), β-casein (β-CN), αs2-casein (αs2-CN) and κ-casein (κ-CN). These respective genes are also known as CSN1S1, CSN2, CSN1S2 and CSN3 with their location very close together, along 250kb at chromosome e6 in cattle (BTA 6q31) [1] . Due to the closing location of these four casein genes lead them very often be inherited as a cluster, seemingly like as a single locus. Casein genes therefore are potential to be explored for molecular selection for genetic improvement on milk protein yield and milk protein composition in dairy cattle [2, 3] .
Whey as another group of milk protein components is in the forms of granule or globular. Whey protein content in dairy cattle is about 20%. Its components consist of β-lactoglobulin, α-lactalbumin, Bovine Serum Albumin (BSA), Immunoglobulin and Lactoferrin [4] . In ruminant milk, β-lactoglobulin is one of major proteins and this protein in dairy cows is about 7-12% of the total milk protein [5] . β-lactoglobulin is a group of lipocalinproteins that can bind hydrophobic molecules and plays an important role in fat metabolism [4] .
This study was aimed to study genetic variants of -casein gene and β-lactoglobulin gene and their influences on milk protein and other milk components of HF lactation cows from small farmers at North Bandung Milk Collecting Unit (BMCU), Lembang District, West Java. A comparison was conducted to those of HF lactation cows kept under an intensive management at Cikole Dairy Cattle Breeding Station (DCBS) located in Lembang, West Java.
Materials and Method

Location and Sample
Holstein Friesian (HF) lactation cows as research samples were raised by a number of small dairy farmers from two villages, namely Pasar Kemis (Location1) and Cilumber whilefor the β-lactoglobulin gene used primers for [7] :
The k-casein gene was cut by Pst1enzyme, while the β-lactoglobulin gene was cut by Hae III enzyme.
Milk protein content was analyzed by formoltitration, at which p as the amount of NaOH used for titration of milk sample and q as the amount of NaOH used for blank titration. Analysis was also done for fat, solid non fat (SNF) and dried matter (DM) components. Milk Protein and other milk components in these analyses were conducted according to the guidance of Codex Alimentarius [8] .
Data Analysis
Frequencies of genotype and allele were calculated referring to formula of Nei and Kumar [9] . Genetic diversity was estimated based on values of heterozygosity observation according to formula of Weir [10] . Study of association of variant genotypes of each protein gene on individual milk components was done by general linear model using SAS 9.1 software). Fixed variables were considered for lactation length (months), lactation period and individual protein genes of the κ-casein gene and the β-lactoglobulin gene.
Result and Discussion
Genotyping and Frequency of Protein Genes
Identification of variant genotypes of the κ-casein gene using PCR-RFLP method in the observed HF lactation cows resulted in three genotypes, namely AA, AB and and183bp. Result from this study was consistent with a previous study on genetic variants of the κ-casein in dairy cows [6] . The k-casein gene of HF cows from this study therefore resulted in two alleles, namely A and B. The occurrence of Aallele and B allele was due to the existing two point mutations at the fourth exon [11, 12] . Ile (ATC) while at the position 148 was the amino acid of Asp (GTA) replaced by Ala (GCT) [13] . Three genotypes (AA, AB, and BB) resulted from HF cows in this study were accordance to the previous study by reporting the two A and B alleles of the k-casein gene as common alleles in Bos taurus dairy breeds [14] . Table 1 Amplification of the β-lactoglobulin gene produced a fragment length of 247 bp.
Karimi et al. [7] reported that AA genotype was identified with two fragments, i. Description: Sample in head; same letters in a similar column showed no difference (P > 0.05).
same (P > 0.05). Daily milk yield of HF cows in both location (small farmers) was higher (P < 0.05) than that of HF cows in DCBS, respectively13.5 lt and10.5 lt. This might be due to HF cows in the latter were mostly between mid to late lactation months.
Association of Variant Genotypes of Protein Genes on Milk Components
Effects of variant genotypes of the k-casein gene and the β-lactoglobulin gene on individual milk components of HF cows in this study are presented in Table 3 . In general, the k-casein and the β-lactoglobulin genes presented unclear effects on most milk components. However, there was a tendency that the AA genotype of both protein genes gave better milk and other dairy components than the two others. Nevertheless, almost all of variant genotypes of the two protein genes did not significantly affect protein content and other individual dairy components.
An exception was found for significant effect (P < 0.05) of the k-casein variant genotypes on milk fat content under small farmers in both location. The AA cows produced fat content (3.76%) was higher against the AB (3.26%) and the BB (3.34%) cows. Daily milk production in both location was also significantly (P < 0.05) influenced by the β-lactoglobulin variant genotypes. The AA cows resulted in a higher milk production (17.6 lt) against the AB (12.8 lt) and the BB (13.7 lt) ones.
Results of this study were consistent with thestudies in Bos taurus dairy cattle conducted by some other researchers. Lin et al. [16] , which examined the influence of ĸ-casein genotypes on milk protein per lactation, noted there was no significant effect (P > 0.05) among the three genotypes of AA, AB and BB. However, Eennaam and Medrano [17] reported the BB cows produced the highest protein yield, whereas the AB cows produced milk protein nearly twice against the AA cows. The BB cows produces the highest protein (149 kg), whereas AA and AB cows produces proteins almost equal (142 kg and 143 kg). Significant relationships of the β-lactoglobulin genotypes to either milk composition or milk production were reported by several studies. The B allele had an effect on increasing whey protein content in milk of dairy cattle [15] . Ojala et al. [18] reported that the β-lactoglobulin variant genotypes resulted in variant phenotypes on both milk protein content and production, as well as on milk fat percentage in dairy cattle. 
Conclusion
